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Hatz Diesel 4H50TIC – The Next Generation of Industrial Diesel Engines
As of January 2014, the first version of the new Hatz H-Series will be ready for customers. The 2 litre 4 cylinder diesel engine is equipped with the latest Bosch common rail technology, turbocharger, oxidation catalyst and exhaust gas recirculation. In addition to extremely low emission values, the engine sets new standards in terms of fuel efficiency and performance. 
Ruhstorf, October 23, 2013. As of January 2014, the sale of the newly developed four-cylinder engine 4H50TIC starts. The 2 litre diesel engine is equipped with the latest Bosch common-rail technology, turbocharger, exhaust gas recirculation (EGR) and an oxidation catalyst. The extremely low emission values, the performance and fuel efficiency set benchmarks in the 37-56 kW class.
In the development of the 4H50TIC, a ground-breaking downsizing approach was pursued. The primary development objectives were to reduce size and weight while maintaining a high performance and excellent exhaust gas values. The result is a turbocharged 2 litre engine that achieves a maximum output of 55 kW and weighs just 173 kg. This represents the benchmark in its performance class. It goes without saying, that the engine fulfills the strict EU 97/68 Stage IIIB and EPA Tier IV final limits. The exhaust after-treatment requires just a robust diesel oxidation catalyst (DOC), which in contrast to a diesel particulate filter (DPF) is maintenance-free and built for a lifetime. Furthermore, the DOC works without any electronics. The use of a diesel particulate filter is not necessary due to the reduction in the particulate matters (PM) already during the combustion process, but can be adapted as an option based on regional and local requirements.
Marketing and target groups
The 4H50TIC has numerous application possibilities and can be divided into three areas: mobile devices, machines and stationary machines. For example, the mobile machines include mini excavators, wheel loaders and forklifts; the machinery includes aerial platforms, wood chippers, drills and pavers; finally stationary engines comprise pumps and generators. The various application areas require a compact and powerful engine that can be flexibly adapted to the respective application. The 4H50TIC can be individually adjusted to any application thanks to electronic control.
After the start up phase, which takes some time due to the development time of the applications, approximately 8 % of the global market share in the industrial diesel engines in the power range of 37 kW up to 56 kW is targeted at the time of maturity in the product life cycle. The distribution of the engine focuses primarily on the member states of the EU, the US and countries where the demand for low emission engines is given. Furthermore, the engine will be sold for all applications which require a good fuel economy
Due to the compact design, the 4H50TIC can also be integrated into existing applications. Fans and the oxidation catalyst can be installed in different mounting positions and thus provide more flexibility during set up. Furthermore, the space requirement is considerably lower than that required of comparable engines.
Equipment and maintenance
The generation change of Hatz engines from purely mechanical to electronically controlled engines also reduces the number of variants significantly. While the current engine series need to be adapted with a variety of options, the 4H50TIC in the standard version has not only components that are required for operation of the engine, but also components which bring a benefit for the end user. For example, the starter protection is now integrated in the control unit. A maintenance free hydraulic automatic valve adjustment system ensures that there is no need to interfere with the fuel system. In addition, a pre-heat system that enables a cold start at -22 ° C is included in the standard engine. This facilitates decision making of customers considerably.
The engine has two auxiliary power take-off points (PTO) in addition to the main PTO which can be loaded with 130 Nm continuously, e.g. for hydraulic pumps. The mounting works with an additional housing with a gear ratio that is driven directly by the camshaft.
With a maintenance interval of 500 hours, the engine can score in terms of customer service. In individual cases, the maintenance interval can even be extended according to the application. In addition, the engine has a sophisticated sensor system which can shut off the engine in an emergency to avoid damage.
Total Running Costs
Due to the low fuel and oil consumption a maintenance interval of 500 hours for the oil, oil filter, fuel filter alone with the air filter with maintenance indicator can be achieved this will significantly reduce operating costs over the lifetime of the engine 
Technology and development goals
All mechanical components have been designed and developed with a conservative approach, but with innovative features. Thus, the 4H50TIC is equipped with two valves per cylinder, resulting in a high efficiency, mechanical robustness and functional simplicity, which in turn is reflected in the usual long life of all Hatz products. For all essential parts of the engine such as fuel injection, crankcase, crankshaft, camshaft, exhaust gas recirculation valve, catalytic converter and sensors, the company has decided to source only premium products from reputable suppliers who mostly come from Germany.
One of the key factors contributing to the high power density of the 4H50TIC is the Bosch Off-Highway common rail system with 1800 bars, which is used for the first time in industrial diesel engines. In this case the system works with three injections per working cycle; a pre-, main-and post-injection. By that the perfect balance between durability, quiet combustion noise and excellent emission values ​​is reached.
In terms of fuel efficiency, the newly developed engine sets standards with a specific fuel consumption of just 205 g / kWh at the best point. A unique selling point compared to the competitors, however, is that the low fuel consumption is achieved in a wide load and speed range and is unrivalled in this class. This makes the engine the most efficient in the class from 37 to 56 kW. Pilot applications underpin the excellent consumption values ​​under real conditions and show a fuel saving potential of approximately 30 % compared to an EU Stage II engine.
Exhaust aftertreatment
For reduced exhaust emissions, an EGR mixing nozzle has been developed which evenly distributes the recirculated exhaust gas together with fresh combustion air to all four cylinders. Thus, together with the aforementioned injection technology a very good exhaust quality can be achieved which ensures that the 4H50TIC is only equipped with an oxidation catalyst. An additional adaptation of a diesel particulate filter (DPF) is not required anymore. The engines exhaust gas levels are well below the EU 97/68 stage IIIB and EPA 4 final emissions standards.
Another key to the extremely high fuel efficiency is the reduction of internal friction, which could be achieved because of the conservative design with very few moving parts. Among others, the use of a timing belt and timing chain is not necessary as the valve train is driven through a gear, push rods and rocker arms. In addition, the 2 valve technology with roller tappets and a camshaft in block contributes significantly to the reduction of internal friction. High-end materials have been used for connecting rods and bearings.
Prototypes
Numerous prototype engines have already been installed in test vehicles for the validation of the new 4H50TIC and tested under real world conditions. This includes trash water pumps from BBA, wood chippers from Jensen, wheel loaders, mobile floodlights used by fire fighters, excavators and more. The validation is part of the Hatz internal quality management, in which all components are subject to a practical test of 1000 operating hours in different load conditions and in different work environments. By working closely with potential customers, their specific requirements can be incorporated into the development process.
Outlook
The 4H50TIC is the first engine of a new H-series. A 3-cylinder version is already in development and will, depending on the launch of the next stage of emissions legislation, come onto the market from 2016 onwards.



Technical data
	 4H50TIC
	

	Cylinders
	4

	Displacement [ccm]
	1,952

	Valves per cylinder
	2

	F power [kW/HP]
	55.4/75.3
	2600 rpm

	
	55.4/75.3
	2800 rpm

	IFN power [kW/HP]
	45.9/62.4
	2300 rpm

	
	51.3/69.8
	2600 rpm

	
	55/74.8
	2800 rpm

	Power generator set IFN [kW/HP]
	28.7/39.0
	1500 rpm

	
	36.9/50.2
	1800 rpm

	
	48/65.3
	3000 rpm

	combustion
	Direct injection, turbo charged, intercooler and external cooled EGR 

	Injection system
	Bosch Common Rail OHW, max. 1800 bar

	Compression ratio
	17.5:1

	Lower idle speed[rpm]
	900

	Maximum speed (idle) [rpm]
	3300

	max. torque [Nm@rpm]
	240.0@1600

	Weight [kg]
	173

	Cooling system
	Water cooling

	Best fuel consumption [g/kWh]
	205

	Emission level
	EU 97/68 Stage IIIB, US EPA TIER IV final

	Exhaust aftertreatment
	Oxidation catalyst



Historic H-Series from 1926
After unsuccessfully trying to become a regional representative of a large German engine manufacturer, Mathias Hatz took the decision to produce his own engines in 1900. The first engine - a gasoline engine - was sold to a landowner in the region in 1906. From 1910, the focus was on developing a hot bulb engine, which promised a higher power output due to the higher compression ratio. In addition, crude oil was much cheaper than gasoline, which at that time had to be bought at the pharmacy. Further the handling of crude oil was favoured not only because of the reduced explosion and fire risk, but also with regard to the cost.
[bookmark: _GoBack]In the years after the First World War, the development of a diesel engine, which was delayed due to the war, was accelerated. In 1926, the sale of the H-series as the first water-cooled Hatz diesel engine series was finally started. Because of some clear advantages like low complexity and low wear of parts, the engineers opted for a two-stroke combustion process. At the same time a special injector - the flat-seat nozzle – was developed and patented at the Reichs Patentamt. The new nozzle was simpler and therefore producible in a higher quality. The spray pattern of this nozzle was the inspiration for the "Hatz-element" in the company's logo, which is still used today.
The H- Series was built with different displacement and was distinguished based on the classification H2, H3, H4 and H5. Two-cylinder versions were later developed and could be identified by the "2" as an additive in the type designation. Applications for the H series were mainly stationary applications such as in machines or generators, and occasionally to drive mobile machinery, road compactors and even in mine locomotives.
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